Introduction
The higher classification of Vetigastropoda ("Archaeogastropoda" partim) is still in flux. Although some families are well-known and clearly diagnosed (Haliotidae, Pleurotomariidae, Peltospiridae, Neomphalidae), others are of uncertain membership and phylogenetic placement (Lepetodrilidae, Clypeosectidae, Trochoidea, Scissurellidae). Scissurellidae sensu lato occurs in all oceans, from the shallow intertidal to the abyss, including hydrothermal vents, and has been segregated into six subfamilies: Scissurellinae Gray, 1847, Anatominae McLean, 1989 , Temnocinclinae McLean, 1989 , Sutilizoninae McLean, 1989 , Larocheinae Finlay, 1927 , and Depressizoninae Geiger, 2003 . Diagnoses for the subfamilies were recently provided (Geiger, 2003) . The family is traditionally diagnosed by their minute size of 1-6 mm, a slit or foramen and associated selenizone found in the shell (missing in Larocheinae), and a rhipidoglossate radula with a serrated rachidian tooth. These characters have questionable value for diagnosing a clade. Size in itself is a poor character. The slit or foramen plus selenizone in the shell is a general character in many Recent Vetigastropoda (Pleurotomariidae, Clypeosectidae, Fissurellidae: Emarginulinae, Haliotidae), as well as in some extinct groups (e.g. Bellerophontoidea: McLean, 1984; Wagner, 2002) . The serrated rachidian is common to all vetigastropods of small size, including juveniles of larger forms (Warén, 1990; Dinamani & McRae, 1986) . It suggests a peramorphic alteration of the radula in large bodied forms, and consequently, the serrated rachidian in Scissurellidae sensu lato can be interpreted as a shared primitive condition in all vetigastropods. In summary, none of the suggested diagnostic characters are unique for the family.
The monophyly of the family is questionable, as pointed out by Warén & Bouchet (2001) , who consider the vent subfamilies Temnocinclinae and Sutilizoninae more closely related to Lepetodrilidae. Schwarzpaul (2002) , on the other hand, found Temnocinclinae and Sutilizoninae more closely related to Fissurelloidea (Fissurellidae and Clypeosectidae) than to Lepetodrilidae using morphological data on a larger array of hydrothermal vent "archaeogastropods". Recent molecular data (Histone 3, partial Cytochrome oxidase sub-unit I, partial 18S rRNA: ~ 2000 base pairs: Geiger & Thacker, 2003; unpublished data) representing most vetigastropod lineages suggest that Anatominae plus Scissurellinae are not monophyletic; Scissurellinae is the sister group to Lepetodrilidae plus Clypeosectidae in a crown clade with Haliotidae, whereas Anatominae is amongst the most basal Vetigastropoda including Pleurotomariidae. A more detailed account of vetigastropod phylogeny is beyond the scope of this contribution and will be presented elsewhere. Accordingly, it is proposed that Anatominae be elevated to family rank as Anatomidae; this terminology will be used in the treatment below. The family rank is justified given the placement of Anatoma in between groups generally accorded family rank (Peltospiridae plus Neomphalidae, Fissurellidae). Placement and affinity of other scissurellid subfamilies is currently uncertain; as they are not further discussed here, we abstain of changing ranks of those subfamilies.
Anatomidae contains two genera: Anatoma Woodward, 1859, and Thieleella Bandel, 1998 ; other genus-level taxa proposed in Anatomidae have been discussed by Geiger (2003) . The family has at present 52 described species (Geiger, 2003 : Appendix 1). Anatoma contains 31 species, and an additional four species can be assigned to Thieleella. These two genera are diagnosed by differences in protoconch sculpture. Protoconch sculpture is unknown for a further 17 species; without this information the species cannot be properly classified and are referred to as Anatoma s.l. Anatomidae contains many deep water species. The shallowest record is from 21 m water depth (A. funiculata n. sp.), and the deepest from 6 km (A. s.l. josephinae: Odhner, 1960) ; 33 species are encountered on the upper continental slope from 100 m to 1000 m, and three species are known from greater than 1000 m depth; no vertical distribution information is currently available for nine species. Species of Anatomidae in Australian waters were first reported by Hedley (1902) . The species were recently reviewed by Jansen (1999) , who recognized some undescribed species with informal names, yet no scanning electron microscope (SEM) illustrations of Australian species of Anatomidae have been published.
Here we present a more detailed analysis of Australian members of Anatomidae, including extensive documentation of shell morphology with SEM. We also provide indications as to the intraspecific variability by illustrating multiple specimens from throughout their ranges. This contribution is based primarily on the holdings of the Australian Museum, Sydney, and was supplemented with selected specimens from other collections. Table 1 summarizes the distinguishing characters of the Australian species of Anatomidae. Two parts of the postembryonic shell are distinguished: teleoconch I refers to the first growth phase lacking a selenizone, teleoconch II is used for the second growth phase from the first occurrence of the selenizone. 
Materials and Methods
All specimens were first inspected and identified using light microscopy. Suitable specimens for SEM were cleaned in a sonicator in a mild detergent solution. Specimens were mounted on double sided carbon adhesives or with colloidal graphite. Shells were attached at the periphery opposite the aperture. This placement permitted imaging of the apertural view as well as the apical (including protoconch) and basal views of every specimen using tilt and rotation of the stage. All images were captured as digital .tif files and processed in Photoshop (Adobe, 1998) . File manipulation was restricted to removal of background, local contrast adjustment, and unsharp masking; images of shells were not "improved" or cleaned.
Distribution maps were generated from raw maps obtained from the Xerox-Parc site (now defunct, see Geiger, 1998 for details), on which distribution data were plotted using iMap (Schols & Dessein, 2001 
Systematics

Anatomidae McLean, 1989
A diagnosis of the family has recently been provided by Geiger (2003) , including radular and limited anatomical data. McLean (1989) introduced the subfamily Anatominae for Anatoma and Sukashitrochus. As discussed in Geiger (2003) , the placement of Sukashitrochus with Anatoma has been controversial. Recent molecular work (Geiger & Thacker, 2003 , unpublished data) has confirmed Geiger's (2003) assessment that Sukashitrochus is closely related to Scissurella and hence belongs in Scissurellinae. It is interesting to note that the previous subfamilies of Scissurellidae sensu lato occur in distinct types of habitats: Scissurellinae in shallow water, Anatominae from the upper continental slope to deep sea, Temnocinclinae and Sutilizoninae at vents, and Larocheinae in shallow water and caves. Anatoma is only distantly related to Scissurellidae within Vetigastropoda and the subfamily is here elevated to full family rank. The authority of the family remains McLean, 1989, following the ICZN principle of coordination. The family Anatomidae contains two genera: Anatoma Woodward, 1859 , and Thieleella Bandel, 1998 . Hainella Bandel, 1998 , and Pagodella Bandel, 1998 are synonyms as discussed in detail elsewhere (Geiger, 2003) . Anatoma Woodward, 1859: 204 Operculum multispiral with central nucleus, corneous, thin. Radula n-5-R-5-n, fifth lateral little to strongly elongated, but not broadened.
ZOOTAXA
Anatoma Woodward, 1859
Differential diagnosis. Thieleella has a protoconch with sculpture of honeycomb pattern, whereas the protoconch of Anatoma is either smooth or has flocculent ornamentation. It is virtually impossible to distinguish members of these two genera under the light microscope.
Anatoma agulhasensis (Thiele, 1925)
Scissurella agulhasensis Thiele, 1925: 41 (7)-42(8) Description. As the species is not part of the Australian fauna (see Remarks) we refer to the detailed discussion by Herbert (1986) .
Remarks. Anatoma agulhasensis has been reported from the Australian fauna Jansen, 1999) . Those specimens, however, represent misidentified A. turbinata (A. Adams, 1862) , and are discussed under the latter species.
We designate here a neotype for A. agulhasensis in order to fix taxon identity. In lieu of selecting a topotype, we have selected the specimen illustrated in the revision of the South African Scissurellidae by Herbert (1986) . Note that the illustrations of A. agulhasensis of Herbert (1986) were obtained from two different specimens: figs. 12 and 14 from the specimen here designated as the neotype (NMSA W181/T1916), figs. 3, 11, and 13, from a second specimen in the same lot (NMSA C7967) containing a total of 14 specimens, including the neotype. The neotype is catalogued under its original genus Scissurella.
Anatoma aupouria (Powell, 1937): Figures 1-2
Schizotrochus aupouria Powell, 1937: 176, pl. 49, fig. 3 . Anatoma aupouria: Powell, 1979: 35-36, pl. 4, fig. 2 Description. Shell medium size (to 1.25 mm), somewhat turreted. Protoconch 3/4 whorls, with flocculant sculpture, no varix. Teleoconch I of 1/4 whorl, approximately 7 axials. Teleoconch II more than 1.5 whorls. Shoulder with many fine axials; axials variably internested, producing complex patterns. Axials intersected with approximately 6-8 spirals in central third of shoulder. Base with similarly complex pattern of axials and finer spirals. Underside of keel typically with supernumerary fine axials. Umbilicus open, deep, continuously sloping from base, with funiculus. Selenizone at periphery, keels strong, with strong growth increments. Margins of slit somewhat converging towards aperture. Aperture subquadratic, somewhat flared, particularly towards umbilicus where apertural margin fuses with funiculus. Animal unknown.
Differential diagnosis. Thieleella equatoria, from Tonga and Christmas Island, shares the dense axial sculpture, but has a protoconch with reticulate sculpture, is more globular in general outline, and lacks the funiculus in the umbilicus. Anatoma turbinata, ranging from Japan to Australia, is much more turreted, has a proportionally smaller aperture, and lacks a funiculus in the umbilicus. .404151, 1) .
Remarks. The drawings of Powell (1937 Powell ( , 1979 show discrete spiral keels on the base, none of which are apparent on the shell; only excessive artistic license can explain the discrepancy. Most records of the species are from New Zealand, with only a few specimens have been recorded from Australian waters. Additional specimens and locality records are in the Museum of New Zealand, Te Papa Tongarewa, Wellington.
Anatoma australis (Hedley, 1903): Figures 3-5, 18
Scissurella australis Hedley, 1903: 329-330, fig. 63 . Scissurella australis: Hedley, 1907 : 288. Scissurella australis: Verco, 1910 : 115. Scissurella australis: Thiele, 1912 Etymology. Most likely referring to the occurrence in the southern hemisphere. Description. Shell globular, medium size to large (3.6 mm). Protoconch 3/4 whorls, with flocculant sculpture, varix present, varix not connected to embryonic cap. Teleoconch I with spiral cord in area of selenizone, often with additional spiral cords, but no centrifugal cords, more than 0.5 whorls. Teleoconch II with up to 2.5 whorls. Sculpture on shoulder consisting of 1-4 spirals at the start of teleoconch II, approximately 12 spirals at aperture of fully grown specimens (2.5 mm), spirals on early part of teleoconch II much weaker than axials, at aperture at most as strong as axials; approximately 70-75 axials on shoulder and base of body whorl in fully grown shell. Base with approximately a dozen spiral cords. Spirals on base as strong as axials; spirals running over axials forming weak 33. 742S, 114.435E (AMS 402717, 8 (Macpherson & Gabriel, 1962) . Remarks. Jansen (1999) separated the Western Australian specimens of A. australis under the informal name A. SWA. SEM did not reveal any consistent differences between east and west coast specimens, hence, we reunite the Western Australian specimens under A. australis. (Fleming, 1828) : Figure 6 Remarks. Anatoma crispata described from Europe is a species that is listed from virtually the entire globe. It is likely that the use of this species name has been overly extended (Herbert, 1986: 616) . A possible Australian listing was given by Hedley (1902) from Challenger Station 164b off Sydney. Hedley (1902) discussed the problematic locality data associated with the lot and concluded that this specimen is actually from Challenger Station 64, a mid North Atlantic station. The remarks by Hedley (1902) were repeated by Herbert (1986) . Iredale & McMichael (1962: 4) cast further doubt unto the Australian origin of that sample. Both A. australis and A. crispata are variable in shell morphology and have some overlapping morphological characters, although the disjunct geographic distribution suggests that both are distinct species. The Challenger specimen (BMNH 89.10.26.33) was investigated by SEM and has morphological characters that apply to both species, hence, can not be positively identified as either of the species (Fig. 6) . Hedley (1903) did not refer to this specimen in his description of A. australis, the holotype of which is at AMS. Etymology. Funiculus, Latin: strand of material, referring to the thick spiral cord in the umbilicus.
Anatoma crispata
Description: Shell globular, small to medium size (to 1.28 mm width: holotype). Protoconch 3/4 whorl, with flocculant sculpture, one or two faint spiral streaks, no varix. Teleoconch I 1/3 whorl, 8 axials, no spirals, interaxials smooth. Teleoconch II up to two whorls (holotype), axials 75 on body whorl of holotype; shoulder with 7 spirals, base with approximately 85 axials on body whorl, 8 spirals on shoulder at aperture, at intersection of axials and spirals minute raised tubercles. Shoulder of undulating profile. On base spirals increase in strength from selenizone to umbilicus to become as strong as axials; intersections of axials and spirals form weak nodules; strong spiral groove beneath selenizone. Umbilicus continuously sloping from base, wide deep, with internal sill. Aperture subquadratic rounded, only flared toward umbilicus. Selenizone at periphery, above center of whorl, keels strong, growth marks not coordinated with axials. Differential diagnosis. Anatoma turbinata is the only high-spired member of Anatomidae in Australia. Additionally, A. turbinata lacks the funicular strand in the umbilicus found in A. funiculata n. sp. and A. aupouria. Anatoma agulhasensis from South Africa is distinctly higher than wide, has stronger spirals on the shoulder, has a less distinct spiral groove beneath the selenizone, and the aperture is more rounded. Anatoma jacksoni (Melvill, 1904) from the Indian Ocean has fewer axials, and is otherwise rather similar to A. agulhasensis. In comparison to A. turbinata, A. jacksoni lacks the apertural varix of the protoconch and is less turreted, so that the suture is placed in the upper third of the previous whorl, whereas in A. turbinata the suture is placed in the lower half of the previous whorl, below a well-developed spiral rim. Distribution. WA (Bunbury: 33°S, 114°E) to NT (Arafura Sea: 8°N, 135°E), Indonesia, South China Sea, southern Japan, Tonga, 75-274 m (shells only).
Specimen Records
NT. 108 m, Arafura Sea, ca 95 ml N Cobourg Peninsula, 9.75S, 132.067E (AMS C.402770, 2). 135 m, Arafura Sea, ca 110 ml N of Melville Island, 9.567S, 131.367E (AMS C.402769, 1; AMS C.402772, 1) . 100 m, Arafura Sea, 365 km N of Milingimbi Island, Arnhem Land, 8.8S, 134.967E (AMS C.402771, 1) . 82 m, Arafura Sea, N of Wessel Islands, 8.6S, 135.133E (AMS C.402668, 1; AMS C.402768, 2 : misidentified as A. agulhasensis).
Remarks. The Australian specimens of A. turbinata have so far been misidentified as A. angulhasensis, a South African species. Anatoma jacksoni (Melvill, 1904) has been listed from Satonda, Indonesia, by . The illustrated specimen does not agree with material from the Indian Ocean (Yaron, 1983: pl. 4) , and most likely is A. turbinata with more tightly spaced and numerous axials and spirals, also misidentified by as A. agulhasensis. The common characters of Bandel's "A. jacksoni" and A. turbinata are the position of the suture in the lower half of the previous whorl and below a distinct spiral rim; the protoconch was not illustrated and no apical view was provided.
Anatoma tobeyoides new species: Figures 10-12, 18
Anatoma "East coast": Jansen, 1999: 49, figs. 13-15. Etymology. Most likely named for its occurrence near the equator. Description. Shell globular, medium size (to 3 mm: holotype). Protoconch almost 1 whorl, with reticulate sculpture, no varix. Teleoconch I slightly more than 1/2 whorl, with 15 axials, spirals not visible. Teleoconch II with up to 3.5 whorls (holotype: fide Hedley, 1899), axials 75 (1.83 mm specimen: figure 13) to 85 (3 mm specimen: holotype) on body whorl. Spirals on shoulder extremely faint, on base very fine, forming reticulate interstices with axials. Umbilicus open, deep, sloping continuously from base. Selenizone at periphery, strong keels, axials on keels finer and more numerous than axials on shell proper; margins of slit parallel. Aperture rounded, flared towards umbilicus. Animal unknown.
Differential Diagnosis. Anatoma turbinata has flocculant protoconch sculpture compared to a reticulated one, is more turreted, has a smaller aperture compared to overall shell size, has fewer axials, and more prominent spirals.
Type material. HOLOTYPE (SAM D.10769: Cotton, 1959 , Jansen, 1999 Description. Shell globular, medium sized to large (3 mm). Protoconch 3/4 whorls, reticulate sculpture, varix faint, not connecting to embryonic cap, aperture sinusoid. Teleoconch I 0.6-0.85 whorls, 16-22 axials, apical spiral in position of selenizone, interstices with fine growth lines. Teleoconch II 2 2/3 whorls, shoulder with strong axials, approximately 45 on body whorl, approximately 20 fine spirals running over axials. Base with more numerous but finer axials, spirals of equal strength to axials, base sloping continuously into umbilicus. Umbilicus narrow, deep, with indistinct funiculus. Selenizone at periphery, keels elevated but fragile, growth increments faint, not coordinated with axials on shoulder or base. Slit open, margins parallel. Aperture rounded, flared in lower adumbilical portion. Animal unknown. 
